Intercellular pathway through hyaluronic acid in UVB-induced inflammation.
Ultraviolet B (UVB) radiation induces inflammation in the skin specifically at the site of exposure. We unexpectedly found that UVB-induced inflammation was not induced in gp91phox-depleted mice. To test whether gp91phox is directly involved in UVB-induced inflammation, neutrophil- and hyaluronic acid-depleted mice were also irradiated and examined for their response. Hyaluronic acid-depleted mice showed strongly inhibited UVB-induced inflammation, but the neutrophil-depleted mice did not exhibit any suppressed UVB-induced inflammation. To elucidate the pathway by which UVB irradiation induced inflammation, we examined the expression of nucleotide-binding domain, leucine-rich-containing family, pyrin domain-containing-3 (NLRP3) and caspase-1 in the mouse skin. An increase in the expression of NLRP3 and caspase-1 was seen following the UVB irradiation of C57BL mice; however, the UVB-irradiated gp91phox-knockout (gp91phox(-/-)) mice did not have this increase in expression. Furthermore, the plasma IL-1β level increased after the UVB irradiation in C57BL mice, but there was no change in the gp91phox(-/-) mice. These results clearly indicate that nicotinamide adenine dinucleotide phosphate oxidase is activated by gp91phox, which is expressed on the surface in response to the increased expression of hyaluronic acid induced by UVB irradiation, and as result, the generation of reactive oxygen species (ROS) increases. This ROS activate NLRP3, and NLRP3 leads to the production of caspase-1, which subsequently increases IL-1β, thereby finally inducing inflammation. It is thought that this system may play an important role in the damage and ageing of skin, and further studies are necessary to confirm these finding.